Objective: To study the efficacy of Asparagus racemosus in reducing the cholesterol levels and as an antioxidant in hypercholesteremic rats. Materials and Methods: Hypercholesteremia was induced in normal rats by including 0.75 g% cholesterol and 1.5 g% bile salt in normal diet and were used for the experiments. Dried root Department of powder of Asparagus racemosus was administered as feed supplement at 5 g% and 10 gm% Biosciences, Sardar Patel University, Vallabh dose levels to the hypercholesteremic rats. Plasma and liver lipid profiles, hepatic HMG-CoA Vidyanagar -388 120. reductase, bile acid, malondialdehyde, ascorbic acid, catalase and SOD, fecal bile acid, choGujarat, India lesterol and neutral sterols were estimated using standard methods.
Introduction
as 'satawar', satavari' or 'shatavari', has been used as antidiarrheal, antiuclerogenic, refrigerant, tonic, demulcent, Raised serum lipid levels, particularly of cholesterol along diuretic, galactogogue, aphrodisiac and antispasmodic in with generation of reactive oxygen species (ROS), play a key Ayurvedia, Siddha and Unani systems of medicine. [4] Besides, role in the development of coronary artery disease (CAD) and Asparagus racemosus has also been found to have antioxytocin, atherosclerosis. [1] CAD is a serious medical problem that affects immunostimulant and hepatoprotective activities.
[5], [6] millions of people annually throughout the world. People who As there have been no reports on the hypocholesteremic are predisposed to a combination of risk factors (dietary habits, and antiperoxidative effects of Asparagus racemosus, the genetic susceptibility, etc.) are more prone to develop present study was undertaken to evaluate its ability to reduce atherosclerosis and CAD. Besides stress, sedentary habits, the cholesterol profile and it's antiperoxidative effects on body use of tobacco and alcohol are reported to have an additive lipids. effect in contributing to development of atherosclerosis and Materials and Methods CAD. [2] Dietary modification, physical exercise, abstinence from tobacco and alcohol, and changes in life-style have been Plant material proposed to reduce the incidence of CAD and other cardiac Fresh roots of Asparagus racemosus were harvested from maladies by medical fraternity all over the world. Phytosterols Sardar Patel University Botanical garden and were dried at and natural antioxidants have also been shown to be effective 37°C in an incubator. Then the dried roots were powdered in a in reducing lipid profiles and also mitigate peroxidative mixer grinder and used as feed supplement. modification of lipoproteins and atherosclerosis.
150-200 g) were selected from the animal house, Department of Biosciences, and used with the approval of Animal Ethics Committee. Animals were housed individually in a well ventilated animal unit with normal daylight. The animals were fed standard food (Pranav Agro-Industries Lid.) and water ad libitum. After a 10-day adaptation period, the animals were divided into three groups (n=8) and the following treatments were given simultaneously to the concerned groups for four weeks. Group-I: Standard diet mixed with 0.75 g% cholesterol and 1.5 g% bile salt to induce hypercholesteremia. Group-II: Hypercholesteremic animals were given a 5 g% Asparagus racemosus root powder as feed supplement Group-III: Hypercholesteremic animals were given a 10 g% Asparagus racemosus root powder as feed supplement. Estimation of biochemical parameters After the conclusion of the experiment, the animals were subjected to overnight fasting and killed under mild anesthesia.
Plasma Blood samples were drawn by retro-orbital puncture using a fine sterile capillary tube and the plasma used for the estimation of total lipids, [7] total cholesterol, [8] triglycerides, [9] HDL-cholesterol, [8] , [10] LDL-cholesterol, VLDL-cholesterol and the atherogenic index was calculated as described by Friedewald et al. [11] The base line plasma lipid profiles and the fecal bile acid, cholesterol and neutral sterol profiles were determined prior to the treatment regime.
Liver Hepatic lipids were extracted [12] and estimated gravimetrically. Total hepatic cholesterol and triglycerides were extracted [12] and estimated. [8] , [9] HMG-CoA reductase activity was assayed by the method of Rao and Ramakrishnan and expressed as the ratio of absorbance of HMG-CoA to mevalonate. This was taken as the index of HMG-CoA reductase [13] activity. Hepatic bile acid was estimated by the method of Snell and Snell. [14] Malondialdehyde, catalase, superoxide dismutase and total ascorbic acid content were assayed using standard methods.
[15]- [19] Fecal matter Fecal bile acid, cholesterol and neutral sterols were extracted [20] and estimated.
[8], [14] Statistical analysis Statistical evaluation was done using the one-way ANOVA. Duncan's test was performed for post-hoc analysis. Differences with P<0.05 were considered significant. Data are presented as mean±SEM.
Results
Plasma and hepatic lipid profiles A. racemosus as 5 g% feed supplementation to hypercholesteremic animals resulted in a decrease of total lipids (29%), total cholesterol (29%), triglycerides (39%), LDL cholesterol (33%), VLDL-cholesterol (39%), atherogenic index (37%) and an increase in HDL-cholesterol content (11%). With 10gm% A. racemosus treatment, a further reduction occurred in total lipids (64%), total cholesterol (38%), triglycerides (52%), LDL-cholesterol (44%), VLDL-cholesterol (52%) and atherogenic index (49%). This reduction in total lipids, total cholesterol, triglycerides, LDL-, VLDL-cholesterol and atherogenic index was dose-dependent and significant. A further increase in HDL-cholesterol (21%) level was also noted as compared to Group-II animals. [ Table 1 ] A. racemosus also reduced total lipids (26% and 36%, respectively), total cholesterol (46% and 57%, respectively) and triglycerides (38% and 57%, respectively) in the liver of treated groups as compared to control. [ Table 2 ]
Cholesterol metabolism and excretion A significant increase in hepatic HMG-CoA reductase activity was noted in Group-II (27%) and Group-III (37%) compared to the control hypercholesteremic animals. The hepatic bile acid production also increased [ Table 3 ] in treated groups (12% and 25%, respectively). The fecal cholesterol metabolites excretion, such as bile acid (31% and 25%, respectively), cholesterol (14% and 28%, respectively) and neutral sterols (8% and 5%, respectively) increased in A. racemosus treated groups compared to control. [ Table 4 ] Antioxidant activities in hepatic tissue The hepatic lipid peroxidation (malondialdehyde content) decreased significantly in A. racemosus treated groups (21% and 20%, respectively) when compared to control. The activities of catalase and superoxide dismutase also increased in both experimental groups (II and III 34%, 34% and 17%, 18%, respectively) as compared to the hypercholesteremic groups. The hepatic ascorbic acid content of both experimental groups (II and III) also exhibited a similar increase (25% and 24%, respectively) when compared to the values obtained for Group-I. [ Table 5 ]
Discussion
Addition of A. racemosus dried root powder as a feed supplement at two levels, i.e., 5 g% and 10 g%, resulted in a dose-dependent reduction in lipid profiles in plasma and liver along with significant reduction in lipid peroxidation. The total lipids, total cholesterol and triglycerides in plasma and liver as well as plasma LDL-and VLDL-cholesterol were significantly reduced at both doses of feed supplementation. However, HDL cholesterol level increased in both treated groups significantly. This observation indicates that A. racemosus root powder, as a feed component is effective in reducing plasma LDL-and VLDL-cholesterol levels. It is well known that increased HDL cholesterol levels have a protective role in CAD. [21] The decreased hepatic lipids including cholesterol and triglycerides in treated animals along with increased bile acid, cholesterol and neutral sterols content in fecal matter indicate that A.racemosus may reduce the absorption of dietary cholesterol and enhance it's excretion. A similar result was reported when soy protein was used as feed supplement. [22] The increased HMG CoA reductase activity noted in both experimental groups (II and III) as compared to control could be due to an increased cholesterol excretion and decreased cholesterol absorption through the gastrointestinal tract. Thus the decreasing cholesterol levels in the body under the influence of A.racemosus could have enhanced the enzymatic activity by a positive feedback mechanism. Further, increased bile acid production also indicates the turnover of endogenous cholesterol into bile acid that could be under the influence of supplementary feeding with A.racemosus. A similar modulator activity was observed when guar gum was used as feed supplement. [23] Hypercholesteremia, high cholesterol diet and oxidative stress increase serum LDL levels resulting in increased risk for development of atherosclerosis. [24] Besides, malondialdehyde a secondary product of lipid peroxidation is a major reactive aldehyde; higher levels can lead to peroxidation of biological membranes. [25] The antioxidant enzymes, mainly superoxide dismutase and catalase are first line defensive enzymes against free radicals and, ascorbic acid is also known to control oxidative damage. [26] The present work shows that the A.racemosus treated groups have higher levels of antioxidative parameters (ascorbic acid, catalase and superoxide dismutase) and decreased level of lipid peroxidation indicating its efficacy to reduce the LDL-cholesterol oxidation. The quantitative analysis of A. racemosus root powder indicated the presence of flavonoids, polyphenols and ascorbic acid (4.7±0.32 mg/g, 16.9±1.1 mg/g and 7.6 ±0.06 mg/g, respectively, our unpublished data). It is well known that flavonoids and polyphenols are natural antioxidants but have also been reported to significantly increase SOD and catalase activities.
[27]- [34] Further, it was shown that these compounds act as promoters for SOD and catalase [31] and cause the expression of SOD and catalase. [33] The currently noted elevated levels of both SOD and catalase with A.racemosus root powder could be due to the influence of flavonoids and polyphenols . A significantly elevated ascorbic acid content in the hepatic tissues of treated groups due to dietary supplementation with A.racemosus root powder could have reduced the hepatic MDA levels leading to a significant decrease in lipid peroxidation. [26] To conclude, feed supplementation with A. racemosus dried root powder reduced the hyperlipidemic and hyper cholesteremic conditions. A. racemosus appeared to ameliorate hypercholesteremia probably by decreasing the exogenous cholesterol absorption and increasing the endogenous cholesterol conversion to bile acid, though to know the exact mechanism further studies are needed.
